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ABSTRACT : 

GaN'basef crystal 30 ^ 1 T ° * method *>* ™ing 

LTSa^d a cr ys S tal layer S ° " t0 ^ thiCk ™ SS ° f ^ 

thinner and obtain a GaN-based crystal substrate having 
thin film of GaN-based y 
crystal formed on a mask thereby. 

aref ^2 T and : a A **** ±S pr ° vided so as ^ form a mask 



non-mask area 11 on a base substrate 1 and GaN-based 
crystal is grown from a 

non-mask area as a starting point until the upper surface 
of the mask layer is 

covered under the following conditions. A pattern for 
forming a mask layer is 

formed as a pattern having a straight line in which the 
direction of borderline 

between the mask area and the non-mask area extends in 
(1-100) direction and 

MOCVD is used as the method for growing the GaN-based 
crystal substrate and N 
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imm 1 1 g a Nmn&tfcmmfi-utn t lx& 

tf. vx?a<vttm*Zti&Mc?mmfrt>tm'gmizG 
(Dvx^JfcojgjfcK;?-:/^ ~?x?m®blF?x?m 

Afctt LT<1-100> 1jfiUzmf&WMi$:1ii-Z,/s 
?->bL. 

©GaN^ISrjfcg^s^j MOCVDtU 
®-h£0«?5MOC VD(C i oTG a N^JfePaJ-jfog^-tJ- 

£t£?>#H£Ufx£\ n 2 yvf^txr^tu *vx 
2 5%Ei±c?>%m%.tfxT$> &mm 1 fBSOG a 
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[ft3c«3] ±£VX^^C0}g)S/>?^-y^ 

^ii^GaN^^zntx < i - 1 o o> -jjmzw 

[ff^4 ] G a N^g B B H *>-C«|^ Jl^fa t LXtfL 

^&%*-xmm(o-^£t:te£&commiz. ~?x 
vcti. -?x?m±zti&M(mwfrt>immtnzG a 

£g 3 G a NJ&fo&Jf 3*rCfc 0 , 
*?X?M±.£md G a NaKJUfcrex^&Jj&fee) 
J*»Tfc % ?X?fla<l l-2 0>3fflOflW2:e*H: 
T/W<1. 75Tft«£fc*«fti:f*GaN3R 

>xb^x. uxh^rm^Mf, mx±izm& 

G a N^eSCTLT < 1 - 1 0 0 ) 
h t> COTAS H^4 E«<0 g a N3l*g&a*t. 

VX?«±£a3 GaN^AJlaKft(ZJa»&*L6I( 

»^l~3<0V^-^l*»fcK®«DGaN^g 
^«<^Si*a-CfcSif*Jl4^icOG a N^ISfia 

*r. 

[000 1] 



a n jmam*:ir*-6£ttt:HH-* . 

[0002] 

?f£&tinU&>4 r 4 H (LED) #§§S£*i3tc7) 
[000 3] 5£fcGaNj«Sftt-r7r 

rmm&b <m?%mLvmmmcomwzm® 

+&GaNmHUfa?5v?1tmbl,X* 02 (a) 
J: 3 fc. <-xm&l±iz. Jg^tftc^--^ 

rtt:-?x?m2i:mf, mmipmiULx^zm&i 

1 fc'WCG a N^SJl 3 0 ^-Xfflg® 
£fclZftLX1- >y nM XffiG a NjRtSjM 3 0 

20 <f#§B¥7-2 7 3367^&|fi) . 

[0004] ±ia*«*fcfcfc, GaN^ft 

m3 0£2e>£f8£:2it&b. 02 (b) tr^-f id 

(CWSrft) fc'JfC&C *GaNjR£ft 
S3 0*>^>vx^«2±^|6i(tTofitfir(pj (CHizSB 
fr^iso) ^fcj&gj&sfrirtu 02 ( c ) fc^-fiiK, v 

x?mmi zz^&m^x^xtmtmvySJitiGa 

[0005] 

[f&B)l**#i*L,k3fc-rSiSjg] L*>L. «*Ttt. G 
30 a NltSKiMt: «t l 5¥<l«ft3-t*-«,ft«>c7)»^ t 

&£l/t&9, VX^fl±M*>4,OGaN^JgBllco± 
[0 00 6] fc^^T. iWff^TJi. VXj?S«0gW 

tj:^Tfc£*r§fLi.. hp^ -7x^m<r>mwm^n 

fttf. GaN^tea|*ivX^®±5-^t:a3«tjif 
§=Sr*»ofcOtt. GaN^galBcOVX^fliM^^to 

Ltzm-oltTs^mz^ vx^e<o«iws- < 1 1-2 

0> *"l6lWi|BfcLTW=4^m<0fc§t s T=7jiznu 
BP^.. T/W=l. 7 5T&4. 
[0007] ftoT. fi!3WS»-C«. 3HMQCH««v 

x^«±fc:GaN^SSB^iSLJ:3k-r&fc x 

[0 0 08] *3&B8<OSWIi. ±EKfi5-jg»iL. ?^ 
50 ^S±tfi£S-ri.Ga NSt5ft<9*»* «t o»<-rsi» 
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WjmZm&L, ZK&S.->X~?X?m±]£.ffi&&tli-z 

g a Nms&cmmii-? h g a nm^^m^m- 

[0009] 

( 1 ) GaN^ B Q B#Ctt£«*;6-[6ji: LTj££«TS$5r 
^SO«fiSr-?-ixi#^M*^{i||®WtCGaN^e 10 

GaN^^U < 1 - 1 0 0 > 
■n^HzWl/hWSi^-thf^-ybL. ®GaN3Mg 
&£tfL&Zit&1jm : $:. MOCVDtU ®_hH®?)M 

0 C V D X ~> X G a N^jS^fig*? fc £ 

£fcLT. VX:?Jl±£g3aTGaN^ l f H £jfcft3 
^dt^^at-r*. GaN^BSSBiOSi&Srffi. 
[0010] ( 2 ) N 2 y y-f^nnUfX^. Msgii 20 
5%J2Uico#Hm^X-C&S±E ( 1 ) lEKODG 

[ooii] o) ±evx^ji0»aK/v-^ % m 

PW-yX^i-yX. WiXY?47(o%&imw§m±. 

tzMfUZtlZG a NjRShftfcJf LT < 1 - 1 0 0 > 
fcW&kOT'&Sife ( 1 ) i&e>GaN$J£j B &M' 

[0 0 12]**:. ^fgBHOGaN^SSttfcL Ga 

Nmagkipcmzm-jifat tx&mm^-xms. so 

**Li #^H*^ttH««fc:G a N jfife||tftt£ L# 

^^jf±ta±, ^-e^^mR^ts 

Attft«)tii%fti: LX-?X?m±.£mo GaNXftSJUl 
jWaftSflTtS 1 ). VX^fl±^S3GaN^Sai?5 
V^^l±H*>jJ>£OJ|«iLTt % 7X^1(0 < 1 1 - 2 
0>:fr|6|C0<IWfc<aib^ T/W<1. 75T*SCli: 

[0 0 13]*^Hg<7)GaN^JSH%SW{±. ±^(1) 40 

~ ( 3 ) cov^McieKco. *xnnzx 
£~>xn&ztiMmx'i>&. 

[00 14] 

%z<»s^mT%i&P)mm* 4-?os ( h k 

1 i > i=j:->Tiij&r6»^jwiir, mL<oms±. 

(cut. -e^a«7)Bufcv>f^iE^^ft 



-100) fc«EU 6H*WKriIii:l/C 

l-ioo} kaaet*. we < i-i 

T { 1 1-20} bm£tt. (1-100)® 

izmw&Mi c i - 1 o o j , *h.t«Mc*flw)« 

-&£<l-100>iU (1 1-2 0) HfcSaS* 

m c 1 1 - 2 o k -tftfc WKttfrtwate* < 1 1 

-2 0> tmtrt. flU HffifcS^-JgStefEA-f 
[0015] rvx^^gj t r^^I«j tt. t 

<mwmx'hi>^z\immm^m) $crm§tc$> 

t*au i^»fc Lxmrnizm^z. 
[ooi6] xmmutmKzmtitimm. **\ m 
*i*sa«M8«Bi. mmmzx^xtmzijftkm 

[0017] *m%b\i.. mXfo^VlSM&frZS & 

[0018] *0>ffl^fr»2. TEO3-^<0gft<I>~®*f 

4T/W=1. 7 5^T@S^JS*^^S<7)-C&S. 

JSk^*^*^* 4 . < 1 - 1 0 0 > #(»jt:fftf SB! 
S5r^rrS^-yfc-rS^t. ®GaN^ H B H 5r^fi 
MOCVD (^r«^K«ffl^«ffi) t-t 
&Z\t. ®±E®^MOCVDfc«J:o-tGaNSfe B |S- 

[0019] 

[f£BJ05|it<7)JBffi] 5fc^ WJfciSGaN^S.a 
3M<rm&im±. mUZ5Ffi.0HZ. GaNM^ 

ttzti^ntrmm^ -?x?mm 2ti\??x?m®i 

1 t*Bl8.-tZ£5{,z-?X?m2i:mV&. ^X?m<r> 

-etii^o^ffid^jiiiKWfcGaN^feei** 
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VDfcJ:-,T. *v^^iWta!«jfti: LT» ^X?« 

[0020] -7Xif<m^9~y\t. *?x?m®m 
mam. m*>. •vxrmmtitvxrmmtnm 

w-yti-zzttfnwix'bz>. ztuzx^x. Ga 

N*fe H B B (7) {11-20} ffi*i s Cco^im^Si., V 

{1 i-2o> m\±*77T*'/Ymx~h&-rz 

7 r-fe >y hHTS>5 { 1 - 1 0 0 > Bfcjt^T, G 

#3t<2r£i. { 1-101 )WfeiL(Dm>7 r-fe -yh 

a N^^jf^S[** J < 11-20 >1jHzVc/<M<. X 
Sftf. 

[0021] JiSvx^A^-yt^s^igt^^ 
-f'W-yey-mtLX. xYv^T^ay^x^n^- 

xrmmtotMxmmfoTb'ix. <i-ioo># 

[0 0 2 2]#ffl^#X{±N 2 y-yf-fc-fS. N 2 y -y 

ttmmMxtyxiSM&fi'iizmi;. h 2 y-y^-^# 

[0 0 23] MOCVDtiSlSMfill ±fcH 2 y 
XbLX. **VTtfxJmio (L) +Wt&fegA7' 

vyrmmi oo( CC ). v&#.xfc lt. *^y 

T#X**5 (L) +T>*-T5 (L) „ 

**j&gii7 5%. ,r*i#H 2 y .yf.,^-^^ 
&6. z<om^. wmmaoxx-bh. zmzml 40 

T. *mX'lt. N 2 y»f-fcfifco-c*4. stibh 

2 y-y?-<o0rc-v>dt. iiift^-vyr^xsrs^tca 

#«iX.?t^^^i|g^5 0%T'ftS. ^ V& 

**vT%xM*miizm&tK%&. mmmi 
&25%xhz. sl->x. n 2 y.y^-ttt. mmmw 

[0024] <-xmsM. g a Nm&ffcwzm* 
mt ixtftmmzhcox'bti&zK^ mm. m 
fr^GaNms&zimzit&mzmiztix^z^ ? 
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G a N^^fc^^^r^ft^^gr^^^^j^ 
SftftOZnO, MgO^Al N^)>\*y7 T JiJ.g{-j- 

[ 0 0 2 5 ] jSMZitZ GaNS 

mz>j?%<-t&&g(Xf97v?mzsi o*t{c< <-r& 

&-5-0>SJl#I nx Ga? A 1 z N (0SXS1, OS 
YS1, OsSZSl, X+Y+Z = l)*»fe«r4to*« 
*ff^4. JlttWfcJi, ^r^fTl&iiC MOV 
PE&fcJ; QZnO^A 1 N^A' 7 7r| t &WCG 
aNXIJGaA 1 NcDiW£f|#j^Ut&^#ffigfc 

«Lh*Cj£ft G a N^M^rt fcjffc fcf££-f S&ffi 

[0026] -?x?m\±. ztisgmffifrUinm 

(WEHMfct LXS i, Ti> Ta> Z r^Mftfl^ 
KftlJ. Hte. Si0 2 . SiNx, TiOj . ZrO 

) [0027] -?x?m\t. xa-^, 
mnw* hvv?77< -mizx xmmt 

VVxyo>n?--yy^\,^ xyf-y^tio-c* 

S<iiiS5 0 nm— 5 0 0 nmgSt 
[0028] GaNjRtSBtt, I nx Ga* Ah N 
(0SXS1, OgYSl, 0SZS1, X+Y+Z = 

1 ) x^zti&fc$mm#x't>&. ^t. sKst 

LXHm>ki><7)t LXHGaN&mft>tlZ. 
j002 9]*fKat:j :5GaN ^^ fr , J ait 

oGamm£tM3ff&f8.Ztifi:i,<7>?t>->x. -7X9 
MJiiWo GaNjmMMC0~?X?!B±MfrL><?)m*T 
fc.VX^fl<7)<ll-20> *(6K0«BWt WJtT/W 
#1. 7 5J:>)t>*3K GaN^teS^Jl^^-^ 

[ 0 0 3 0 ] Z<D± 0 ^tT/W^J\$ V> t<7){i, ^^Bfl 

<?>®&>mizj:^xmL<®hzt&?zz. 
^-xaRBni, -?x^«2, -?x?m<m$ijw 
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t#~?x?m& 1 1 t<r>tm®.0xHftifi < i - 1 o o > 

[0031 J 

mm i 

isa) (mmimtfiLt:. 

t<-xwsi<m^\ mt>mgff>g&mmt txuv-y 
ocvDjiarttffigL. *fg#HMTTi i o ont 
5 o or^-eTff a i lmt lx h »xi~)VT)i>*-*7 

A (JJITTMA) , Ntmt LTTy^-TZfcL. A 
1 NfiS'^rJl 1 0 

OOrt^aLGafC^fcLThU^f-^'J^A (JH 
TTMG) 5r, NfiCRfc LXT>*-Tt:RL. GaN 

[oo32j i^x^m<mm *<rtmgmm*t>w. 

itSLX^-y 9 V >7gmiZX S i Oz -ZXtmZ&tfLL 
iz. S i O2 ~?X7mW->ti.. ^O&l^rfia*. 
JfcR-rSGaNjfciSScD < 1 - 1 0 0 > ^mzWt/hX 

tz. 

[0 0 3 3] CGaN^e B B B OlS^;S«<^)$3»:t 

fktjx ( uift**ur#x3jtiou ^rfi^gv^ 

^-TSL) C0TT1 OOOri-C^SLTMG. T 

y^r£3o#iaaEU GaN«*MW**fc. * 

^iut^-C^GaNtgH^Jf^TO. 2jum-Cfc-5 

ftoT. T/W=0. 5i&£„ 
[OO34]|H&0|2 



ffl&izm^LfcmimiimwiizmmLx^tiff. z<?>w> 

T'G a Nte^^^ 2 mfro fc. -e?)JSS. HJS0H 

i <7>*ry7)i"$<7r?x ?m±mfrt>9m£T \—9>vm 

*4^tmc7)fiCa ( 1 0 4 cmrmT) SrG a Ni&teal 
[003 5] JtH80ll 

'J ■»f*3(a6Lfc£W4» 1 1 a Nlfifi 

^T-^GaNfe H 3 B «0*^T«7/zmT&-pfe. fto 

T/W=l. 7 5fc3rS. 
[0036] Jt*S$l2 

£< 1 1 - 2 0 >*|»| t LfcfcW-tt. HMtfH 1 fc RflUc 
GaNtg B B H5r^2*5tfcC:-?>. VX^«±M*^fc 
SA^fut^A-COGaNfeHlcOJ^TIil 2jumT*> 
fifoT. TVW=3fc&S 0 
20 [0037] 

[5K8^*1 *HBBfcJ:^T. ~?X?mh\z$3:-*& 

fc. .IfifcJoT. VX^»±tC. RO^Oii 
HG a N^JS^Jgco^Sfl^: G a N^g^ff*^ 

[0ffiK9fS#3rliH)§] 

[Hi j *%pmgmjmiz£'>x%t>tiz> g a n&is 

[02] vx^Si^^B^fiO^^^-mc* 

30 

[flr^^BB] 

l ^— ; 

1 a 

lb A-y^rJI 

lc GaN&t&fBOSUI 

2 ~?x?m 

11 

12 

3 GaNMSi 
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